Inhibition of human natural killer cell activity by the protein kinase C inhibitor 1-(5-isoquinolinesulfonyl)-2-methylpiperazine is an early but post-binding event.
Recent evidence has demonstrated a protein kinase C (PKC)-dependent step in cytotoxic T lymphocyte activation. Here, we examined the influence of PKC in the lytic response of human NK cells to K562, an NK-sensitive tumor target cell. We used the known protein kinase inhibitors 1-(5-isoquinolinesulfonyl)-2-methylpiperazine dihydrochloride (H-7) and HA1004. H-7 caused a dose-related inhibition of NK cell-mediated cytolysis (CMC) when the inhibitor was present throughout the course of the 3-h chromium release assay. The 50% inhibitory concentration for H-7 was 7 microM. In contrast, HA1004, which exerts a greater inhibitory effect on cyclic nucleotide-dependent protein kinases than PKC, had no effect on NK-CMC. The suppression of NK-CMC by H-7 was not due to inhibition of binding of the effector cells to target cells and could be reversed by the addition of PMA. H-7 was most effective in abrogating NK-CMC when added to the assay within the first 30 min and treatment of the effector and target cells with H-7 resulted in no loss of NK-CMC. Because nearly 50% of the normal NK lytic activity had taken place by 30 min, this suggested that H-7 inhibited an early event. H-7 exerted a dose-related suppression of antibody-dependent cell-mediated cytotoxicity (ADCC) suggesting that NK-CMC and ADCC share the utilization of PKC, however, HA1004 did not inhibit ADCC. Treating NK cells with IL-2 or IFN-beta did not overcome the inhibition of NK-CMC by H-7. In this study, we have thus demonstrated the presence of a PKC-dependent step in NK-CMC and ADCC.